Mission Requirements Definition

OBJECTIVES:

* Develop Top Level Requirements consistent with program science
objectives and current/near-term technology

* Flow these requirements down to the three telescopes and various
telescope components and spacecraft subsystems which make up the
Flight Segment of Constellation-X plus the Ground and Launch
Segments.

Inputs to Flowdown:
* Error Budgets

* Design Studies, Analyses and Derivations based on current system
design

* Top Level Mission Requirements

An Ongoing Process !!
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Mission Requirements Documentation

Requirements Documentation can be found at:

http://conxproject.gsfc.nasa.qov/project/docsinwork.htm

Draft Project Documents:
» Constellation-X Requirements Flowdown Document-Rev. April 2, 2001
» Constellation-X Top Level Requirements Document-Rev. July 20, 2000
* Timing Resolution and Precision-Rev. April 30, 2001

 Mechanism Requirements Document-Rev. March 7, 2000
Analysis Results:

« SXT Areas-Rev.5 December 15, 2000
« SXT Areas-Rev. May 18, 2000
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Requirements Flowdown Outline

Telescope Requirements:
. SXTIGratlngICCD, Review Rev 1 Allocate the requirements to

« SXT/Calorimeter, Review Rev 1 the three telescopes which
comprise Constellation-X

* HXT/HXT Detector, Review Rev 1 and specify cross-
« Telescope Cross-calibration, Review calibrations among
Rev 1 telescopes.

Telescope Component Requirements
* SXT Optics, Review Rev 1
* RGA, Review Rev 1
* CCD Detector, Review Rev 1

Flow the requirements to various
telescope components. A start on
specifications for procurement of

» Calorimeter, Review Rev 1

components.
» Calorimeter Cryo-cooler In Process Review Process
* HXT Optics, Review Rev 1 In Process — Being compiled/written
* HXT Detector, Review Rev 1 Rev 0 - First Draftcomplete
* Optical Bench, Review Rev 0/1 Rev 1 — Thru Mission Team 1st Review

Rev 2 — Thru FST/INS Team 1st Review

FST — WAP Slide: 3

Constellation-X




Requirements Flowdown Outline (cont)

Spacecraft Requirements
* PCAD, Review Rev 0/1
* C&DH, Review Rev 0

* Propulsion, Review Rev 0

* Power, Review Rev 0
* Thermal, Review Rev 0

* etc., Review Rev 0

Ground Segment Requirements

* In process

Launch Segment Requirements

* In Process
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Specify spacecraft requirements
consistent with the overall mission
requirements.

Specify Ground and Flight
Segment requirements consistent
with the overall mission
requirements.
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Example - Timing Error Budget

Photon Arrival Timing Requirement = £50 us

Error Term Error Prediction as
Allocation(us) of May
2001(us)

Onboard time signal generation, +10 +10
maintenance and distribution to
instruments
Instrument time tag error 15 15
Error in estimate of propagation time +1 +1
Ground system error in time-tagging each +10 +10
real-time telemetry frame
Residual Error in clock correlation fitting 15 15
Error in arrival time correction due to +18 +18(TBR)
errors in definitive ephemeris

Budget (summed) +50 +50
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DRAFT SXT/Calorimeter Image Error Budget

SXT/Calorimeter Image Error Budget

ITEM (50% HPD - arcsec) Budget Value Pred Comment
Optics fabrication & metrology 10.00
Factory Alignment 3.00
Assembly strain 3.00
As-built SXT Mirror Module(pre-launch)
SXT Mirror launch shifts 2.00
On-orbit SXT thermal 3.00
Long term SXT instability 5.00
SXT Optics Margin
Overall SXT Optics Errors 13.00 Requirement
Telescope Focus Offset Error 1.00
Telescope off-axis error 1.00 1 arc-minute(3mm)
Telescope Alignment errors -
On-orbit vibration effects 2.00
Aspect determination error 2.00
Mirror/focal plane short-term errors 2.00
Boresight instability error(LT) 2.00
Telescope Asepct related errors 4.00
Detector errors 4.10 Pixelization
Prediction
Margin
Requirement 15.00
Allocation
RSS

Requirement
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